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In thz course of the classroom and field currieulum of the Hannover Veterinary
School, a8 groﬁp of ten veterinary medical students treated the lambs of the well-
screencd sheep herd against tape worm infection by oral administration of Kamala.
Capsulz forms of the medication were mamually pushed over ths back of the tongue
without the help of instruments, and in this way, the #nimal was forced to absorb
it. During these manipulations, the opportunity was present for the students to
injure themselves on the teet'h of the sheep. In four cases that were observed,
many days iater at the site of skin injury on the hand, exanthemata appearr.d which
caused confusion at the Institute for Microbiology and Animal Epidemics of the
Hannover Veterinary School. Fram the view point o:é human dermatology, & diagnosis
of "sheep pox" was made. The pock-like nature of the disease in conjunction with
the amnestically raised epidemiological relation to sheep may be responsible for
this. The infections, however, were belisved to be caused by the virus of pustular .
dermatitis of sheep and goats (Ecthyma contaglosum). The clinical appearance as
well as the apparent infection via sheep are described in the case histories of
two of the patients as follows:

Patient H.

14 or 15 July 1959

-

Bitten on the finger by a sheep in the Ecthyma-suspected herd; poor
wound healing followed.
27 or 28 July 1959

Vound site strongly inflammed; initial blister formation - increasing
wound swelling and blister enlargement.,
1 or 2 August 1959

At the site of the dblister, there appeax;ed a pustule surrounded by
iﬁrla;mation; Pustule enlargement.
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iduission to the Institute. On 5 August 1959, 2v or 21 days after the
presumed infection, the exanthema appesred as an aﬁpraximately pea-shaped,

conpact pustule with s yellouwishewhite covering snd surrounded by bdluishe

red inflammation. By means of an incision, the covering of the pustule was

showit to be about 0.5 mm thick. The pustule contents aonsisted of a clear
serous fluid.
E&}ient L.

1 or 15 July 1959

Bitten on fingers by sheep in the Ecthyma-suspected herd.
21 or 22 July 1959

Conspicuous skin lesions in the wvicinity of the wound made by the bite,

2l July 1959
" Admitted to tle Institute. On 2k July 1959, the exanthamata consisted
of individual seed to pea-sized pustules on the forefinger of the right hand
and in the interdigital spaces, By 13 August 1959, and consequently within

30 days after the suspected infection .1a sheep, healing had occurred follow-
ing involution of the pustule.

In two other students, who had also participated in the sheep treatment,
pustular, pock-like skin lesions suggesting milker's nodes were seen. These
caces were similar to those desciibed above.

On 29 July 1959, examinations were carried out on the sheep herd in order
to detect sequelae of importance. At this time, it was about 13 to 1k days after
the time of the probable infection of the students. The shepherd, who was already
very familar with pustular dermatitis, pointed out seversl yearling lambs with

ir.fections leter diagnosed 28 contagious pustular dermstitis, On the lips of
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*Su lamby were found crusty deposit.ion" typical of Ecthyma contagiosum.

Thass could be removed without inducing strong bleeding leaving bshind a small

area of domegrd epithelizl tissue. The crusts were stored for the later viroe

logical investigations.

VIROLOGICAL INVESTIGATIONS

Material and Methods

_(__:}) Virus

* The starting material of human origin for virological-cultural investiga-

tions was obtained from two patients:

(1) From Patient He (= Virus material H) 20- 21 days post-infection,
(2) From Patient M. (Virus materisl M) 9 = 10 days post infectior
Virus material H consisted of about 0.2 cm3 of the blister fluid which had

been removed with a capillary pipette. After removal, the fluid was frozen at

+300C until the beginning of virus culture studies 2l hours later. For inocula-
tion, the fluid was diluted in about 1 em3 of phoaphata buffer solution (Dulbecco
and Vogt, 19Sh).

Virus material M, was obtained by excision ot 8 pustule and was stored for
ca. 3% months at = 70°C until the beginning of virua culture studies. Before
inoculation, the tissue materisl was mixed with gg. 2 cm3 of phosphate buffer
solution, ground with sterile sand, and then centrifuged for 10 minutes st 3,000

rpm. The supernatant was uged as the raterial for :I.noculition.

The jinitial material fran sheep consisted of skin crusts from naturally
ecthyma-infected lambs belongigg to the herd which was the source of infection for
Patients H. and M. as well as for the <ther persons intected. Praaptly after
sampling and without further cultivaticn, the epidermal crust material was rubbed
onto a ccarified ares of the upper lip of a sheep. On the sixth day after the

introduction of the experimental infeciion upon appearance of the pimples, blisters,
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roo pustules characteristic of ecthyma infections, the skin area which had been
Lieated wan removed with scissors and scapel, placed in cold physiological gsline

<Xy with the bloody wound secretions, and ground in a mortar and pestle. Thé

teut povitive results were obtained when sheep were infected on the lip after
~~arification using crude extracts prepared as described above (Table 1). The
ccthyma skin crust obtained from Study Sheep VII was later employed as the
starting material for virus cultivation studies in calf testes tissue cultures
and was treated treated as follows:

After grinding in a mortar and pestle, a 3 ¥ solution of the materisl was
prepared in phosphate buffer. The material was centrifuged for 10 minutes at
3,000 rpm and 200 units of Mycostatin were added to each cn3 of supernatant
(= virus material Sheep VII). _

Ecthyma skin crustsfrom Study Sheep TII were also employed for viral culture
studies in embryonated hen eggs after being ground, suspended, and centrifuged.
The supernatant was mixed with an equal volume of antibiotic mixture (5,000 units
penicillin and 100 mg streptomycin per m3), held for 30 minutes at room tempera-

ture and then used for inoculation. The inoculum was designated Virus Material=-
Sheep III. ' e

(B) Viral Cultural Studies in the Allantochorion of Embryonated Hen Eggs.

Viral cultivation studies were carried out using the choriocallantois from
8-9 day old embryonated eggs. After 6 days of additiona incubation and for
evaluation of each addition passage, bacterial cultural controls were performed
on the allantochorion membranes that were harvested. The membrane suspensions
were never filtered through bacteriological filters., Earlier investigators had
not evaluated the recovery of egg culture material after each egg passage (liess,
and Schimmelpfennig, 1960). Moreover, their recovery method did not differentiate
between egg experiments produced with suspicious viral material and unspecific

[

alterations.of the chorioallantoic membranes of controls. In the case of non=-
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sunken memoranes, inoculation was accomplished through a triangular window cut
out of the cgg shell by the addition of virus suspension through the slitted

periostracum. Only in controls investigations were the allantochorions sunken.

(C) Tissue Cultures

Detailed descriptions of the preparation of mono-layered tissuve coll cultures
(Dulbeceo and Vogt, 195k; Youngner, 195h; and Bodian, 1956) using embryonal chicken
fibroblasts as well as embryonal calf testes tissue can be found in the papers of
Berris and Plowright (1958) and Liess, Knocks, and Schimmelpfenning (1960).

(D) Study Animals -

For the production-of experimental infections, sheep of .various'ages, which
shoved no evidence of earlier ecthyms infections, were employed. Animals of
white-headed strains were preferred. Skin alterstions on the 1ips of dark-headed
sheep camot be clearly distinguished, particular]y during the early atages of
infection. Difficulties encountered in procm-ing study animah did not allow
one to make a discriminating sdlection. As a reault, the the poesibﬂity of a
previously existing immunity 1n adult animals had to be compenaated for.

RESULTS :

Cultivation Studies in Enbryonsted Hen Fggs Using Virus Matersls from
.‘ ~:

Choriocallantoic inoculation \dth ﬂ.rua Haterial H. praved to be a failure
after four passages with an averago of seven pggs per passage. In the case of
individual eggs of the various passages, ccattcred altsrati,ona on the chorio-

sllantoic membranes were observed. Theso consimd of smn yollowish, round, i

smooth or-nodilar, pustule-like protuberances and occasi.omny anooth opacities
or grey-white miliary foc.t. Increasing mmbers of pasuges had no aceelerating

'
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cleer on tne expression and regularity of these alterations. In a titration

experiment performed with Logjg= dilution: of a suspensions prepared from a
novicesbly cltered chorioallantoic membrare, a dilution effect could not be
discernede On the contrary, alterations cf the type described above were

found on the sunken allantochorion'membrar2:s in seven out of 17 eggs in a
cénirol stuldy.

Frca a pathological-histological stand point, the opaque areason the egg
allzntochorions associated with Virus Msterial H. were shown to be localized
hyperplasia of the ectoderm with expanding epitheiial degeneration and weak to

moderate inflammation reactions on the mesanchymal tissues. However, the histo-

logical examination of nodular slterations on the membranes of seversl uninoculated )

eggs from the control study gave similar results °.

The cutaneous infection of an animal with suspensions prepared fram the _
chorioallantois from the second egg passage did not lead to an ecthyma infection.
In spite of this, however, the animal could be infected LS days 1ater with skin
crust material from an emMentﬂly.MeMd gheep.

Cultivation Studies in Emtryonated Hen-Zgpa with Virus Material from Sheep

Macroscopic chariocallantoic slteraticns of the type seen afte;inoculation
with Virus Material H. from s human, were also seen after inoculation with Virus
Material Sheep ITI. Six passages of 12 eggs per passage were employed in these

cuitivation studies. No intensification of the membrane alterations could be

produced by passage. |
Pathologically-histologically 4in this case also, the alt.erations on the

allantochorion appeared to be composed of epithk}ial hyperplasia and prolitefatinz

cell degeneration in addition to intermediate inflammation of the mesenchymal

10 Tive

Tr. H. Schimmelpfennip, Pathological Institute of The Hannover Veterinary
School, is thanked for carrying out the histological exm:zinations.
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tissues where the alterations consisted «f pin head-sized white nodules sure

rounded by bright areas. Transmission studies with sheep using the egg culture

material of this study were not carried »ut since virus cultivation in cell

cultures had already given positive resu’is.

Cultivation Studies with Virus Material 7rom Humsns and Sheep in Tissue Culture

The ;tudy with embryonal chick fibrcblasts did not lead to the desired
cultivation of a cytopathogenic virus frcem study material obtained from both
humans and sheep. Likewise, cultivation in cell cultures from calf kidney
tissues were unsuccessful. At the time of these studies, a report by Plowright,
Witcomb, and Ferris (1959) was published on the cultivation of ecthyms virus in
calfl testes tissue cultures. Subeoqdent:’;y, monolayer cultures from this cell
line were employed and gave good results. The cultivation of ecthyma virus was
ac~anplished without difficulty. Even c: the first day post-infection, cytopathic
alterations had appeared which Ied to the complete destruction of the cell layer
within a period of four additionsl days of incubstion. In the case of the
second virus passage, the same effect wa: observed after six days. In the sub-
sequent passages, the time for complete cell degeneration ranged from Ltob
days. The cytopathic alterations which nppeared in calf kidney tissue cultures
could be easily differentiated from thos: in calf testes cultures by direct
microscopic examination of the monolayers. The cell alterstions occurring in
beth culture gystems consisted of cytoplammic gramilstion and slowly progressing
rounding-up of strongly light-refractive cells leading eventually to lysis, If
the fresh cell cultures were inoculated with virus suspension in a ratio of 115
in comparison to the totsl volume of the culture medium, then there was not
uniform degeneration of the culture cells (Fig. 2). In contrast, the production
of stagnant infections resulted in a mory or less continous mumber of cells
maintaining their spindle-shaped, filrotiastic appearance snd appearing to be.

tnaffected by the virus infection. The harvest of virus from such a tissue

o b s o A
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culture 6 days post-infection produced a titer of 104 to 10“'5 particles per

0,2 cm3 of culture medium.

Fig. 1. Cytopathic alterations by ecthyma virus in cell cultures of calf
testes tissues . (Native preperation; bright field, 75 X).

.

Upper right: Alterations at 2nd day poste-infection (human virus strain
- 15th culture passage)

Upper left: Normal uninoculated cell cullure (Contrcl).

Lower right: Total destruction of cell lawn at 3rd day post-infection
(humar: virus strain = 15th ceil passage),

Lower left: Total destruction of cell lawn at 3rd day post~infection
(Ovine strain = 31st culture passage)

(™he reader is referred to the original paper for an actudl picture of
this figure).

-

Fig. 2. Cytopathic alterations by ecthyma virus (Human virus Strain}
In calf testes tissue. (Native preparastion, bright field, 225 X).

Left: Normal uninoculated cell culture (control).

Right: Slowly progreséing degeneration with gramilation and sphericle

formation leading to strong light refraction bty the ciulture cells st
S days post-infedtion {see text),

(The reader is referred to the original paper for an actusl picture of
this figure).

Plate 1

Figse 3 and 4. FEcthyma contagiosum in humans, 9 -11 days ﬁaftar ﬁahﬁﬂuﬁ;bﬁ
from sheepe. ' ST

Figs. 5 and 6. Ecthyma contagiosun in sheep after cﬁttmona ﬂnﬂec'tim oh
“the 1Ips with the tissue culture virus from humans (1‘51511 o061l pauaga). ]

Fige 5. Vesiculo-pustulosum stage (6 doys poat-ﬂmrection). i
Fige 6. Start of typical pustulsr dermstitis stoge (9 dm post-infecﬁmn%

(The reader is referred to the original paper for an sctusl pleture of
these figures).
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Acceleration of the cytopathic alteraticns in cells in tissue culture was

achieved by reducing the volume ratio of frech cell culture medium to virus

inoculum. If a mixture of 131 (1 part virus-containing culture medium of a

virus passoge to 1 part fresh medium) is add:d to the cell lawn of a young,
ininoculated culture, then the time for compiete destruction of the cell lawn

can be reduced to 2 to 3} days post-infection. When this was done, 2 to 3 days
after inoculation, the formation of cytophthic alterations could be seen in cells
1 which were strongly light-refractiv: and for the most part adhered to the sides

of the culture vessel (Fig. 1). Apparently, the acceleration of the degenerative
procasses was a manifestation of an increase in virus titer. The employment of
Young cell cultures for initiation of new viral passages was found to be necessary
since in older cultures, the plaque-like degenerative foci did not have signifie- .
cant propagation tendencies. For the purpove of demonstrating that the virus

strain EcS VIT, which had been passed in calf testes culture over thitty times,

wag the agent of Ecthyma contagiosum, at certain passage intervals, reverse

transmission studies were carried out by incculating the scarified lips of
sheep with undiluted virus-containing tissuc culture fluids. The results of the

reverse trancmlission studies will be descrived lster.

The successful cultivation c¢f ecthyma irus from resesrch materials of
sheep using calf testes cultures followed similar studies with ecthyma=bearing
micin pustule materials of human origin (Virus material M.). The nature of the
cellular alterations observed in the latter case c¢xuld not be @ifferentiated
microscopically from those caused by the ovine virus (Fig. 1); After the human
virus had been passed 10 times in calf testss cell culture (Virus strain EcM),
infection studies in sheep were carried ocut in order to characterize it. It
should be emphasized that a comparative study of virus strains isolated from

sheep and from humans could not be carried out using development times and the
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type of virus-induced cellular alterations as criteria. The histdlogicsl
comparison of fixed, stained tissue culture preparations, even after employ-
ment of histochemical detection methods, required intensive study. In order
to identify these virus strains, it wa; considered necessary in the course of
the work to carry out experimental infection studies and cross-immnity tests
in sheep. The determination of ethér ard chloroform resistance served to
further characterize the viruses of ovine and human origin which had been grown
in calf testes cell cultures. At the same time, determination of these charace-
teristics detected common tra:l; smong hoth strains. Bothof the virus strains
appeared to be ether-resistance but. were sensitive to chloroform when tested

using the method of Mayer and Bogel (1961). These testes were carried out

qualitatively only without determining decreases in the virus titer.

INFECTION STUDIES IN SHEEP
(see Tables 1 and 2)
(A) Infectious Lip Orust Material from Sheep

Preliminary experiments, in which five study sheep (Nos. II, ITI, IV, VI,
and VII) were infected with ecthyma lipscrust material, verified the infectiousness
of materials oi:tained from naturally @isessed sheep as well as the repooducibility
of the typical disease symptoms under experimental conditions. In addition to
this information, the transmission studies in sheep provided satiSfactory infectious
material for_later laboratory investigations &3 well as information on the -
development of ismunity and co-determination of symptoms produced ty bacterial
spores suspected in the skin crust materiil,
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(4) Cultured Virus from Sheep

Inlection studies were carried out in a total of six sheep using the virus

strain Ec S VIT which wis cultured from virus materisl obtained from Sheep
No. VIT. In all the cases, the characteristic ecthyma symptoms were observed.
Symptamatically, no differences could be observed in sheep which had besn
infected with the native skin material. In all the sheep during the blood
stoge, the dermal infection on the 1ips led to the formation of scabs with a

papill.omatotic appearance. In the case of the cutaneoun infection on the edge

of the cornna (Sheep No. XI) and in the foot pads (Sheep No. XII) the disease

stupes were less distinct than was the case with infections on the lips. A
decrease in the virulence of the virus strain Ec S VII could not be observed
even after 30 culture passages. The behavior of Sheep No. VIII is worthy of -

s note. In this case, no disease symptoms were elicited after intravenous in-

Jection of 2 em3 of virus-bearing tissue culture fluide The same virus material
injected at the same time into Sheep No. IX, however, elicited the development
of the typical disease symptomse In addition, the intravenous application of
virus in the case of Sheep No. VIII provided no protection against m«infe‘ction

which was attempted 32 days later and led to distinct ectl'm;a”iesions.

(C) Cultured Virus from Humans

Two fattened rams were used as the study animals, only one of which showed
skin lesions with pustule fomation and slight scabbing after cutaneous infection
on the lips. A spreading tendency over the site of scarification was not observed
as was the case i‘n the earlier transmission studies with virus material obtained

from sheep. It was necessary, therefore, to repeat the animal studies with the

tissue culture virus from humans. These studies are shown in Table 2. Study
sheep No. XVI was refractive to the ovine virus strain at the beginning of the

studies and was also refractive to the human virus strain 21 days 2ater.
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'

« thweoother hand, Sheep No. XVIT responcud to the first infection with the

)
N

v.:ug striin Ee M {2unan) on the lips am¢ on the inner side of the leg. In

Lile case, there was the formation of sc:bby stages with typicol ecthyma

ciivracteristics. At the infection site :n the inner leg, however, the skin
atcroses and scab formation were of a le:ser magnitude than those on the lips.
Wien a re~infection with the wvine virus strain Ec S VIT was attempted 21 days
iater, this animal was found to be immun:. The same material, however, was
capable of infecting another sheep (No., VIII). These animals were no longer

capavle of being infected with the humar: virus strain 21 days later.

DISCUSSION OF THE RESULTS
The above described studles on the clarification of the casual connection
between the pustular, pock-like skin le:zlons observed in man which sugpest
milker's nodules and infectious pustuls: dermatitis (Ecthyma contagiosum) of
sheep and its important sequelae permit the following conclusions:
1. The clinical manifestations in naturally iﬁ!ectod sheep as well as
those observed in sheep infected with s:ab material can be compared to those

described in the literature leaving no :ioubt as to a diagnosis of Ecthyma
contagiosum ovis. A previous contact of the human patient with sheep in an

ecthyma-suspected her confirms the suspicion of the transmission or the
infection. Thise suspition is confirmei when ome ccuparesmtl;é anamnestic
facts of the disease in the perion concarned with those in the literature.
3. Cross-immunity studies with the¢ ovine virus isclated by cultural
techniques from scab materisl after tw: experimental sheep passages and with
the human virus strain isolated from hr.man pustular material and. grown in
calf tested culture showed the immunolcgical identity of both virus strains.
The virus of human origin csusestihess:me characteristic ecthyma lesions in

sheep as does the ovine virus,.
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Tre caltural behavior of the human virus strains resembles that of
«1ut Lurains in colf testes cell cultures in the following ways:
(3) Time to the pppearance of cytophatic effects and to total destruction
<+ uhe cull lawn under different conditions. o
(b) Type of cellular degeneration as obsarved under the microocope with
native preparations.
(c¢) Sensitivity to chloroform,
{d) Resistance to ether. v
5. With regards to pathogenicity for sheep, the human and .'ovine strains
has similar characteristics.
The demonstration, that the ecthyma virus isolated from humans is patho-
geniz and is the cause of pustular skin lesions in humans, can be carried out
by transmission studies to sensitive persons.
Unfortunately, transmissions of this kind ﬁere not successful in two study
subjects. In both cases, tissue culture fluid from the 10th virus passage of
the human ecthyma virus strain was rubbed into the scarified skin on 3 finger.
No skin alterations of any significance were observed lster, In the case of b’othi
of the study subjects, werare dealing with veterinarins who had been active in
veterinary medicine for 3 ard 5% years respectively before the study. Both could
recall having exanthema of unknown etiology during this period. Thus, the possie

bility exists that they had had ecthyma infections at some esrlier date and were

v

still immune.

—

Thus, in the course of this work, the question, posed byCame, Wickham,
White, and Lockley (19L6) remains unanswered, that is, whether or not contact
with ecthymas-infected sheep activites a latent virus in the persons, or whether
the ecthyma virus plays an important etiological role. Thes above mentioned
australian authors, however, believed that the last possibility answered their

question.
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“nen the virus of Ecthyma contagiosum is compared to the majority of studies
V4 Uie pax group of virus, the virus-induced alte-stions produced in calf testes
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L cultures resemble tiose produced by members of the pox group. For example,
the alterations produced by vaccinia virus in calf kidney cultures, which was
described by Herrlich and Mayr (1960) are quite similar. However, the ecthyna
virus dees not resemble the vaccinia virus with regards to the production of
pustular alterations on the ehoriocallantoic membrane of embryonated chicken
eges. On the other hand, it has this characteristic in common with the para=-
vaccinla virus. Studies on the cultivation of the latter in bovine 4issues
are aot known of. Cultivaticn in Hela ‘cell cultures was not suécessful
(vheeler and Cawley, 1957). It should also be mentioned that the adaption of
ecthyma virus to HeLa cells also was unsuccessful, whereas in cultures of
monkey kidney tiesues, after a single passare onc of the vaccimia viruses
gave typlecal cytopathic effectsz.

According to the classification scheme devised by Cooper (1961) for the
various groups of virus, the ether resistance of the ecthyma virus places it
in the animal pax group along with the vaccinia virus. The chlorofom resistance
test (C.R. test) recommended by Mayr and Bogel (1961) as an approximate differente
iztion method for virus types of low and high sedimentation constants has been
proven correct considering the chloroform sensitivity of the ecthyma virus,

Additional information or the properties of thg ecthyma virus as well as
the immune response in experimcntal animals were obtained during the course of
transmission studies with sheep. |

In the case of vaccinia virus irnfections of humans, Herfygh and Mayr (1960)
showed the casual commection of wutralizing antibody with immunity. They
noticea that there was usually a relatively low level of neutralizing antibody
in persons with vaccinia infections. 1TIn several cases, no antibvody of this type
wag detected at all, however, it could not be shown that none was present. Since

Herrlich and Mayr (1960) noticed that in the caze of vaccinia infections, the
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Sewitdly wos mostly the result of humorsl antibody, then the question arises
4o o what fs the nature of the immunity in the case of ecthynia inlections.

ine relatively limited studies carriec out for tha detection of neutralizing
whLisody from experimentally infected aninals were conducted using either the
virug dilution method (virus dilution factor 10) or using the serus dilution
me.nod {gerum dilution factor 2 in the casz of a virus dosage of ca. 100 KIDgg =
1C0 x 50 % culture infectious dose). Appraximstely 20 blood sers obtained
from Study sheep No. VI, VII, VIII, and IY were studied. These were collected
belore the first infection and after varicus periods of time up to 30 days
(sreep No. VI and VII) or 78 days (sheep liose VIII and IX) after the first
inrYection. With none of the methods emplcyed, diagnosticelly significant titers
of nzutralizing sntibody could not be detected either during the 4illness or during
tiie convalescent stage. The relatively limited mmber of study sheep and serum
samples does not justify making a final concluaion with regards t6 the appearance
of humoral antibodies or of the lack thercof during the course of ecthyma
infections. However, these results agree generally with those obtained by
Plowright, Witcomb, and Ferris (1959). These investigators were able to detect
a neutralization indéx of 2.4 in only one of seven experimentally infected sheep
after 21 days. In the all the rest of the animals, the titers were between 1.6
and 0.5 which could hardly be considered :s significant accarding to the authors.

During our studies, an attempt was mide to infected Sheep No. VIII intrae.

venously with a high dose of ecthyma culture virus (about lb0,000 KID;O). In
srite of this, 33 days later, no neutralizing antibody could be found in the serum.
These results throw a significant light on the pecularities of ecthyma infections
of sheep and on the immune responses asscciated with them.
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@ splie of the question raised, in the course of dermal primary infections
of uhzep, & rolatively stable immunity develops which could be detected in all
cases of experimentally induced infected dessrited in this report, and in the
literature. ‘Mowever, in the case of intraveaous introduction of virus, Stuly
sheep Noe VIIT was still campletely susceptible to re-infection 33 days later.
Therefore, it can be concluded that in spite of intensive interaction of the
virus with the reticulocendothelisl system after intravenous introduction, no
humoral antivodies leading to immunity development nar is there any immunity in
the skin, From these results it can be seen that the ecthyma virus is dermo-

or epidermotropic but not epithelig_t_ropic. Also obvious is the inability of

the virus to elicit an immune response in cases not involving lécalized in-
fections of the skin.

In centrast to infections produced by other virus specles of the pox group,
ecthyma infections do not show any generalized tendency to spread to other body
regions via the blood-lymphatic system and %o produce typical skin lesions there
not to mention diseases of the internsl organs. In the case of sheep, this
characteristic at least differentiates ecthima infections from infections caused
by sheep pox.

In contrast, during the course of ecth:ma infections in humans, occasionally
indications of a limited involvement of the lymphatic system can be demonstrateds
In this regards, the reports in the literature as well as several observations of
a patient, who reported swelling and tenderness of the axillary lymph nodes,
indicate that this is not the result of a concurrent bacterial infection.

Finally, one can show that the virus Ecthyma contagiosum possesses several ’

characteristics which are mutually shared with other members of the pox group.

In other ways, however, it occuples a special position within this group. Investi-
gations into the relationship of paravaccinia to Ecthyma cmta;;osnm would

~.

appear to be important for the etiological clarificaticn of milker's nodes per se
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<o ttlker's node=like diseases 4f the skin in humans. The ability to culti-
»4be wcthyna virus may be fournd to be prefitable in this respect. Additional
zxperimental studies appear to be necess:ry in order to discloze mltimately
iny antigeaic relationships between the ecthyma virus and the vaccimia virus
waich is guite important from a practical viewpoint. As a result, the study
of the relationship of the ecthyma virus to the pox group and its place u:lthinﬁ

this group would be important not only from an academic viewpoint,

SUMMARY
Ecthyma virus (contagious pustular dermatitis virus) of humans as well as
ozine (sheep) origin have been isolated zrd serially passed in tissue culiures
of calf testes cells. After growth in tissue cilttre, the sheep virus strain
was shown td ba the contagious agent that causes ecthyma by transmission

studies to sheep. Crcss-immunity tests were carried out with the sheep virns

strain and a human cytopathogenic agent tuspected to the ecthyma virus. The
human strain was derived from a veterinary student who had recently been in
contact with naturally-infected sheep and later developed pustules on his
finers which resembled milker's nodesr “hree other cases of human ecthyma
infections, susposedly contracted frﬁm the came animal socurce, were observed
and have been reported on. By nieans of ¢ross immunity tests in sheep, the
immunological identity of both the ovine and human virus strains could be
demonstrated. i\{;—;i—;rerences with regards to cultural characteristics and
the resistance or sensitivity to ether or chlordform respectively could be
demonstrated. Neutralization tests on biood sera taken during the actte and
convalescent stages of experimentally-iniuced disease in sheep did not reveal

any significant increase in the specific antibody titer. Based on these
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erperimental results, immunity in conta;ious ecthyma of sheep is discussed.
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